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MECHANISM OF MIGRATION OF THE MELANOCYTES FROM THE HAIR
FOLLICLE INTO THE EPIDERMIS FOLLOWING DERMABRASION*
RENATO G. STARICCO, M.D.
The presence of amelanotic melanocytes along
the outer sheath of the human hair follicle and
the pattern of their transformation into mclanotic
forms following dermabrasion was discussed in
two previous papers (1, 2). It was found that the
amelanotic melanocytes upon reaching a specific
level on the follicular sheath were going through
a process of pigmentation. Mitosis was found
mostly in young, scarcely pigmented melanocytes
along the line of division between the pigmented
and the non-pigmented portions of the follicle. It
was suggested, therefore, that multiplication was
more apt to occur during the amelanotic phase.
The present work deals mainly with the mech-
anism of the actual migration of the melanocytes
from the follicle into the newly formed epidermis.
Material and Method
Areas of the scalp of Negro volunteers were
dermabradcd according to the technic described by
Kurtin. Biopsy specimens were taken up to fifteen
days following the procedure. Serial sections were
stained with hematoxylin and eosin, Dopa, Mas-
son silver and toluidine blue. Split skin prepara-
tions obtained with the sodium bromide method
(3) were stained with Dopa.
Obsereations
The first appearance of epithelium was noticed
three days after the surgical procedure. The cpi-
thelium was found to be 2—3 layers thick and to
arise mainly from the edges of the regenerating
follicle. Generally, no evidence of melanocytes
was seen at this time; however, an exceptional
dendritic cell with apigmentcd cytoplasm could
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be found (Figs. 1 and 2). Such a cell may pass un-
noticed within the massive process of epidermal
regeneration because of the lack of pigment gran-
ules in the cytoplasm.
The infundibulum, as has been shown pre-
viously (2), presented at the same time reappear-
ance of pigmented cells, often scarcely pigmented,
and some completely deprived of mature pigment.
During the following days these cells became defi-
nitely polydendritic and melaaotic (Figs. 3, 4, and
5), resembling in shape those described by Zim-
mermann and Becker (4) in the fetal skin, and by
Hu and co-workers in tissue culture (5). I refer to
these cells as premelanocytes or juvenile melano-
cytcs.
The process of re-cpithelization is completed by
the eighth day. Between the 8th and the 10th
day, the juvenile melanocytes go into a new
phase of hyperplasia and chemical hyperactivity
characterized by an enlargement of the cyto-
plasm, elongation of the dendrites and increased
production of pigment. This phase is clinically
characterized by the appearance of a brown area
of pigmentation around the opening of the hair
follicle. At the same time an occasional melano-
cyte even in phase of division can be found in the
non-pigmented areas of the epidermis (Fig. 6).
From the eighth day on, the hyperplastic mel-
anocytes (Figs. 7, 8, and 9) began a centrifugal
migration from the infundibulum into the apig-
mented epidermis. They are two to three times
the normal size and they are found in the basal
layer.
COMMENT
The repigmentation of the epidermis following
dermabrasion has its origin from the amelanotic
portion of the hair follicle. This has been proved
(2) by dermabrading the pigmented portion of
the upper follicle and studying the regeneration
of the melanocytes from the apigmented middle
follicle. It is known that the numerical relation
between basal cells and melanocytes is approxi-
mately twenty to one (3, 6). The regeneration of
epidermal cells without presence of melanotic
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FIGs. 1—2: Melanocytes migrating from the follicle into the epidermis; third and fonrth days; notice
large amelanotic cytoplasm and snrrounding clear space. Massnn Silver X 1100.
melanocytes can be understood from the above
relationship. The epidermal cells in their migra-
tion from the follicle into the denuded eorium
carry in their flow a few amclanotic melanocytes
which become evident later on when the process
of melanin synthesis has either taken place or has
become detectable.
Pigmentation, therefore, is delayed in compari-
son to epidermization because of the paucity in
number of the melanocytes and secondarily, be-
cause of the gradual process of maturation and
biochemical synthesis of the melanin granules
necessary to give positive reactions.
The melanocytes reproduce nermally in the
amelanotic portion of the follicle and only upon
reaching the upper part of the same they become
melanotic first, hyperplastic later, and finally
they migrate into the epidermis.
Therefore, the phase of regeneration of the
melanocytes into the epidermis should be divided
into five parts (Fig. 10):
1) Phase of amelanotic migration mostly due to
passive transport by the epidcrmal regenerative
flow.
2) Phase of division of the amelanotic melano-
cytes in the middle hair follicle.
3) Phase of pigmentation and formation of ju-
venile mclanocytes (premelanocytes).
4) Phase of transformation of the premelano-
FIG. 3: Five days after dermabrasion; first pig- cytes into normal melanocytes and later on intomented melanoeytes appear in the infnndibulum.
Notice the elongated thin dendrites. Dopa X 890. hypertrophic melanocytcs.
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FIG. 4: Tangential section of the infundibulum seven days after dermabrasion. Melanocytes similar
to those found in tissue culture and in fetal epidermis. Toluidine Blue >< 185.
FIG. 5: Enlargement of melanocyte present in Figure 4. >( 1100
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5) Phase of migration of the hypertrophie mel-
anoeytes from the infundibulum into the basal
layer of the epidermis.
5UMMARY
Regeneration of the melanocytes has been
studied in Negro subjects after dermabrasion of
areas on the scalp. There is rapid formation of
epidermis from the hair follicles followed by de-
layed appearance of pigmentation spreading from
the follicles. Occasional pigmented areas not re-
lated to the openings of the follicles could be
found. The melanocytes regenerate from that por-
FIG. 6: Melanocyte in division in newly formed tion of the hair follicle carrying apigmented mel-
epidermis. Toluidine Blue x 1100. anocytes. Eventually they migrate from the
FIG. 7: Nine days after dermabrasion: enlarged melanocytes migrating into the apigmented portion
of the epidermis. Notice the formation of rete pegs which are generally not found in the face after der-
mabrasion. I)opa—H. E. X 224.
FIG. 8: Enlargement of a melanocyte from Figure 7. X 890
FIG. 9: Enlarged melanocytes in newly formed epidermis. Dopa X 890
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Direction
at migration
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PHASE OF EPIDERMAL AND AMELANDTIC
MELANOCYTIC REGENERATION
MELANOGENESIS AND HYPERPLASIA
OF MELANOCYTES
o Epidermal cells
• Melanotic melanocytee
Amelanotic melanocytee
'- Deodritic arnelanotic melonocytes
Jusenile melanocytes
_HyperpIostic migrating melanocytes
PHASE OF HYPERPLASTIC
MELANOCYTES MIGRATION
FIG. 10: Phases of migration of melanocytes
infundibulum into the epidermis. Small areas of
pigmentation not related to the hair follicle are
the result of some amelanotic melanocytes having
been carried along in the early migration of epi-
dermal cells.
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DISCUSS ION
Dn. PAUL TELNER (Montreal, Canada): I
wonder whether I may ask a question that has
some practical implications. I was not aware you
mentioned anything about time relationship in
regeneration of mclanocytcs. We have found that
after dermabrasion we have the odd patient where
the repigmentation may take as long as a year.
I have one that has taken 18 months. How do you
explain this tremendous time lag on this basis? Is
there latency in melanocyte regeneration?
DR. RENATO G. STARIccO (in closing): On col-
ored people or
Da. TELNER: A dark white person.
DR. STAmcco: I did the work on colored
people and I do not have any experience with
white persons. I would think, however, that no
difference exists in the migratory process of the
mclanocytcs. The biochemical synthesis of mela-
nin, however, is probably more prompt in Negroes
than in white and this may account for the de-
layed pigmentation in dermabraded areas of
white persons.
